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The genetic material of tailed dsDNA bacteriophages, herpesviruses and adenoviruses 24 is packaged into a precursor capsid through a 12-mer ring-shaped protein complex 25 called the portal protein, located at a unique 5-fold vertex. In several phages and 26 viruses, including T4, Φ29, and HSV-1, the dodecameric portal protein forms a 27 nucleation complex with scaffolding proteins to initiate procapsid assembly, thereby 28 ensuring incorporation of only one portal complex per capsid. However, for 29 bacteriophage P22, the role of its portal protein in initiation of procapsid assembly is 30 unclear. We recently developed an in vitro P22 assembly assay where portal protein is 31 co-assembled into procapsid-like particles. We also showed that scaffolding protein 
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Work of Bazinet and King (1988) 
Materials and Methods
99
Purification of PC portal rings, SP and coat monomers for assembly reactions 100 Portal rings in the procapsid conformation (PC portal) were purified and assembled as 101 described (18, 19). The portal protein concentration in all experiments is given as the 102 12-mer ring concentration. Scaffolding protein (SP) was purified as previously described products were removed by ultracentrifugation at 221,121x g at 4 °C for 20 min in a 111 Sorvall S120AT2 rotor. 
Results
142
Portal protein rings can nucleate procapsid assembly 143 For dsDNA bacteriophages such as T4, SPP1, Φ29, and HSV-1, portal protein 144 complexes have a demonstrated role in the nucleation of procapsid assembly (9-13).
145
On the other hand, in vivo studies in P22 showed that portal protein had no involvement 146 in the initiation of procapsid assembly and no effect on the rate of procapsid assembly
147
(1, 17), which led to the hypothesis that for P22 the portal protein is not involved in the 
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We determined the initial rate of each assembly reaction from the slope of the 167 elongation phase directly after the initial lag phase as described (22), and plotted the 168 rate relative to the rate of the assembly reaction conducted without added portal protein We hypothesize that the portal protein will affect the initiation of assembly by building a 
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As with incorporation of HSV-1 and phage Φ29 portal complexes into PLPs, we found 278 here that the protein concentrations need to be carefully balanced (9, 10). At low SP:CP 279 ratios (<1.39) PLP assembly, with or without portal rings, occurs efficiently ( Figure 5A ). 
286
Over 30 years ago, Bazinet and King presented evidence that the absence portal 287 protein did not affect the kinetics of P22 procapsid assembly in vivo (1). We believe this 288 result could be due to: 1) a 3 min radioactive amino acid pulse that is nearly as long as
289
PCs require to assemble in vivo (29, 30) that could obscure changed assembly rates; or 290 2) the sampling after the addition of chase was sparse so perhaps any changes in kinetics were simply not observed. We plan to revisit these in vivo experiments in the 292 future. buffer. The assembly reaction was started by adding 6.4 µM coat protein monomers.
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The experiment was performed three independent times with different preparation of 
